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p a r t s .  S u c h  a  s t u d y  i s  Í n  p r o g r e s s .
We  shou ld  no t i ce  a l so  t ha t  i n  a  r ecen t  pape r  l aa  we  conc luded
e r roneous l y  t ha t  p " r ,  -  O  i n  t he  (Fe ,  Mn ) rB  and  (Fe ,  Mn )2Y  sys tems ,  due
t o  a  s y s t e n a t i c  e r r o r  i n  t h e  d e t ê r n i n a t i o n  o f  f r U "  a s  d i s c u s s e d  e a r l i e r
i n  t h i s  s e c t i o n .
F i . na l l y  we  men t i on  t ha t  t he  p resen t  conc lus i on ,  t ha t  t he  magne t i c  nomen t
o f  M n  i s  s m a l l b u t  n o n - z e r o  i n  t h e s e  s y s t e n s ,  i s  s u p p o r t e d  a t  l e a s t  q u a -
I i t a t i v e l y  b y  t w o  o t h e r  i n d e p e n d e n t  e x p e r i m e n t a l  r e s u l t s .  F i r s t l y ,  t h e
a v e r a g e  h y p e r f l n e  f i e l d s  
" t  
" D M . r  n u c l e i ,  d e t e r m i n e d  w i t h  N M R  l a A l ,  i n
( t " 0 . 9 * 0 . r ) r B  a n d  ( t u . . 9 " r O . r ) r Y  w e r e  f o u n d  t o b e  a b o u t  1 9 0  à n d  1 2 5  k O e
respec t j . ve l y .  The  ra t i o  o f  ave rage  hype r f i ne  f i e l d  t o  r nagne t i c  nomen t  i s
(118  +  4 )  kOe7U"  i n  f e r romagne t i c  (Co ,  Mn )B  conpounAs  l aS l  and  abou t
lOO koe /uB  i n  o the r  Mn -con ta i n i ng  co Ínpounds  ]SO l .  Tak ing  t he  accu ra te l y
neasu red  va lue  o f  118  koe7p " ,  t h i s  wou l . d  r esu l t  t r  J "n  -  1 . 6U8  and  1 . lU "
i n  ( F e O , g M . O . f ) r B  a n d  ( U " O . g M r Z ) Z Y  r e s p e c t i v e l y ,  w h i c h  v a l u e s  a r e  r e l a -
t i ve l y  h i gh  compared  w i t h  ou r  r esu l t .
Howevey ,  i t  i s  r a the r  d i f f i cu l t  t o  neasu re  t he  l ow  f i e l d  pa r t  o f  t he  Mn
hype r f i ne  f i e l d  d i s t r i bu t i on  because  o f  t he  reduced  sens i t i v i t y  o f  N I ÍR
a t  l ow  f r equenc ies ,
Un fo r t una te l y ,  i t  i s  no tposs ib l e  t o  ob ta i n  f r *  f " o r  t he  N l f íR -da ta
fo r  h i ghe r  Mn -concen t ra t i ons  because  t he  Mn  resonance  l i nes  becone  t oo
b r o a d .
Second l y ,  a l so  r ecen t  po la r i zed  neu t ron
ex i s t ence  o f  magne t i c  nonen t s  on  t he  Mn
1 q
sunTnara
n e a s u r e m e n t s  l 1 7 l  i n d i c a t e  t h e
a tons  i n  (Fe ,  Mn ) rY  conpounds .
I t  i s  s h o w n  i . n  s e c t i o n  7 . 1 .  t h a t  t h e  i n f l u e n c e  o f  t o p o l o g i c a l  d i s -
o rde r  on  t he  range  o f  nagne t i c  i n t e rac t i ons  i n  f e r romagne t i c  t r ans i t i on
n e t a l - n e t a l l o i d  ( T M - M )  g l a s s e s ,  i s  m u c h  l e s s  t h a n  o f t e n  a s s u m e d .
Th i s  i s  denons t ra ted  v i a  a  s t udy  o f  t he  t enpe ra tu re  dependence  o f  t he
a v e r a g e  i r o n  h y p e r f i n e  f i e l d  f r ( f >  i . r  T M - M  g l a s s e s  a s s u n i n g  t h a t  H ( T )
i s  p ropo r t i ona l  t o  t he  ave rage  spon tanuous  na { l ne t i za t i o . r i t ( t )  no t  on l y
a t  T  =  o  b u t  f o r  o  <  T  <  T c .
I n  pa r t i cu l a r  i t  i s  shown  t ha t  t he  usua l  co Ínpa r i son  be tween  t he
rvó
Mn,. )2 B l'F" 
o
lrMn "
n -  .t s F ê
t ' M n '
lFe l - *  Mnr  l2Y
f í e .  7  . 2 O .
Concentrat ion dependence of  the average magnet ic momênts of  
i ron and
manga.nese'  u" .  . .d , r r r ,  . t  calculated f rom the average moment 
per t ran-
s i t ion metal  atom ur*  ana the average i ron hyperf ine f ie ld H". '  
in  the
two pseudobinary compound systems'  The fu l l  L ine and the dashed 
l ine




? r  ;
I a
m a g n e t i s a t i o n  c u r v e s  o f  t h
g l a s s e s  i s  i n a p p r o p r i a t e .
wh i ch  wou ld  sugges t  t he  im
t i ons  j - n  t he  TM- t r {  g l asses .
be twêen  t he  r r oagne t i , sa t i on
( F e .  N i ) ^ B  c o m p o u n d s  a n d  t
w e  l e a r n  t h a t  t h e  l a t t e r  c
i t  i s  shown  t ha t  t heo re t i c
bou r  nagne t i c  i n t e rac t i ons
and  t he  d i f f e rence  1n  Cu r i ,
amorphous  a l l oys .  F i na l l y
range  mange t i c  i n t e rac t i on l
I n  s e c t i o n  7 , 2 ,  i t  i s
I ow  t empe ra tu res  i n  UagO_* ,
law in a large ternperature
J / o
c i e n t  B  o f  t h e  T  ' '  t e r m  i n
t imes  l a rge r  t han  t hose  f o :
of ten used as an argument :
t e rac t i ons  i n  t hese  g l asse r
t i o n  7 . 1 . ,  t h e  B - v a l u e s  f o :
t hose  f o r  t he  co r respond in6
t h i s  r e l a t i v e l y  s n a l l  d i f f <
t he  s t r eng th  o f  t he  exchan Í
t h i s  p l opqÊ i t Í on  i s  men t i o r
Fu r t he r  i t  i s  shown  t ha t  t l
t i v i t y  i n  I e ^ ^  
_ _ N i  P .  , B ^  g l- u u - x x 1 4 t t -
t he  res i s t i v i t y  m in i num (a1ó /
c o e f f i c i e n t  B  o f  t h e  T  ' 2  I
bu t i on  t o  t he  res i s t i v i t y  w t
p rob lem o f  t he  o r i g i n  o f  t t
I n  s e c t i o n s  7 , 3 .  a n d  i
t he  3d -magne t i c  nomen ts  i n
wh i ch  Fe  i s  t he  on l y  magne t
f o r  F e .  T h i s  i n f o r n a t i o n  i s
sa tu ra t i on  monen t  pe r  3d -a t
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magne t i sa t i on  cu rves  o f  t he  pu re  c r ys ta l l i ne  TM and  t hose  o f  t he  T l Í -M
g lasses  i s  i napp rop r i a te ,  The  l a t t e r  a re  cons ide rab l y  l owe r  q - ,  2S%)
wh i ch  wou ld  sugges t  t he  i npo r t ance  o f  sho r t  r ange  nagne t i c  i n t e rac -
t i ons  i n  t he  TM-M g lasses ,  F ron  t he  rno re  app rop r i a te  conpa r i son
be tween  t he  Í nagne t i sa t i on  cu rves  o f  s i ng le  phase  c r ys ta l l i ne
(Fe ,  N i ) rB  compounds  and  t hose  o f  t he  g l asses  o f  t he  same  compos i t i op
we  l ea rn  t ha t  t he  ra t t e r  cu r ves  a re  no t  mo re  t han  5% l owe r .  Fu r t he rmore
i t  i s  shown  t ha t  t heo re t i ca l  node l s  wh i ch  i nvo l ve  on l y  nea res t  ne igh -
bou r  r nagne t i c  i n t e rac t i ons  canno t  exp ta i n  quan t i t a t Í ve l y  t h i s  d i f f e rence
and  t he  d i f f e rence  i n  Cu r i e  t empe ra tu res  T .  o f  t he  c r ys ta l l i ne  and  t he
amorphous  a l l oys .  F i na l l y  a  mo re  d i r ec t  p roo f  o f  t he  dom inance  o f  l onge
range  nange t i c  i n t e rac t i ons  i n  f e r ronagne t i c  TM-M g lasses  i s  g i ven ,
I n  s e c t i o n  7  . 2 .  i t  i s  s h o w n  t h a t  t h e  d e c r e a s e  o f  f r ( f  )  ,  o r  t r l l t ;  ,  s 1
l ow  t enpe ra tu res  i n  a .g0_* " t *O1aBO (0  <  x  <  60 )  g l asses  f o l l ows  a  T3 /2 -
l aw  i n  a  l a rge  t empe ra tu re  r ange :  T  i , 0 , 5  T  The  va lues  o f  t he  coe f f i -3 / o  :  -  a  c  3 t
c i e n r  B  o Í  t h e  T ' é  t e r m  i n E ( T )  =  i i t o >  { r  -  g  r " / 2 . . . . . }  a r e  5  t o  1 0
t imes  l a rge r  t han  t hoae  f o r  t he  pu re  ne ta l s  Fe  and  N i .  Th i s  i s ,  aga in ,
o f t en  used  as  an  a rgunen t  f o r  t he  impo r tance  o f  sho r t  r ange  [ agne t i c  i n -
t e rac t i ons  i n  t hese  g l asses .  Howeve r ,  i n  l i . ne  w i t h  t he  resu l t s  o f  sec -
t i o n  7 . 1 . ,  t h e  B - v a l u e s  f o r  g l a s s e s  a r e  o n l y  a b o u t  2  t i n e s  l a r g e r  t h a n
those  f o r  t he  co r respond ing  c r ys ta l l i ne  compounds .  I t  i s  p roposed  t ha t
t h i s  r e l a t i ve r y  s rna1 l  d i f f e rence  can  be  exp ra i ned  by  sone  reduc t i on  o f
t he  s t r eng th  o f  t he  exchange  coup l i ng  and  some  theo re t i ca l  suppo r t  f o r
t h i s  p ropss i . t i on  i s  men t i oned ,
Fun the r  i t  i s  shown  t ha t  t he  coe f f i c i en t  B  o f  a  T3 /2  t " " ^  i n  t he  res i . s -
t i v i t y  i n  Fe - ^  
__N i  P , rB^  g l asses ,  p resen t  i n  t he  t e rnpe ra tu re  r ange  above-  u u - x  x 1 4 6
t h e  r e s i s t Í v i t y  n i n i n u 3 , ( . t  
"  
=  2 5  K ) ,  i s  r o u g h l y  p r o p o r t i o n a l  t o  t h e
coe f f i c Í en t  B  oJ  t he  T  /  2  t e rm  i n  n ( r )  .  Th i s  sugges t s  a  nagne t i c  con t r i -
bu t i on  t o  t he  res i s t i v i t y  wh i ch  n i gh t  p rove  t o  be  he lp fu l  i n  so l v l ng  t he
p rob lem o f  t he  o r i g i n  o f  t he  res i s t i v i t y  m in ímu rn  i n  t hese  g l asses .
I n  s e c t i o n s  7 . 3 .  a n d  7 . 4 .  a  s t u d y  i s  r e p o r t e d  o f  t h e  b e h a v i o u r  o f
t he  3d -nagne t i c  momen ts  i n  some  amorphous  and  c r ys ta l l i ne  sys tems ,  i n
wh i ch  Fe  i s  t he  on l y  nagne t i c  componen t ,  when  N i  o r  I , , { n  a re  subs t i . t u t ed
fo r  Fe .  Th i s  i n f o rma t i on  i s  ob ta i ned  f r om the  l ow - tenpe ra tu re  ave rage
sa tu ra t i on  nonen t  pe r  3d -a ton  u - . , .  a rd  t he  ave rage  i - r on  hype r f i ne  f i e l d
I
?00
i  1 f  =  O  K )  ,  us i ng  t he  p ropo r t i ona l i t y  be tween  t he  ave rage  i r on  negne t i c
nonênt 
-ur .  
ana f r  '  f r  = a-u"" .  AIso the change of  the i ronhyperf ine f ie ld
d l s t r i bu t i on  P (H )  w i t h  concen t ra t i on  was  ob ta i ned .
The  sys tens  s tud ied  a re :
i )  a m o r p h o u e ( " u 1 _ * n t * ) r r * y 8 2 5 _ y  ( O :  x  <  0 . 8 ;  y  =  0 , 5 , 1 0 ) ,
i i )  ano rphous  (F " l _ *Mr * )ZBB 'ZS i IO  (0  <  x  <  O .13 ) ,
i i i )  ( F e r _ * M n * ) r B  ( 0  <  x  <  O . 5 ) ,  a n d
i v )  (Fe r_ *Mn* )2Y  (0  .  x  <  O .8 )  c r ys ta l l i ne  co ropounds .
dir,,
I n  a I I  s ys tens  i r , ,U  d . " " " . . ses  a l nos t  l i nea r l y  w i t h  x  r  
- #  
-  
- t .BuB
i n  ( i ) ,  -  4 . a  t r B  i n  ( i i ) ,  - 2 , 7  ! B  i n  ( i i i )  a n d  -  1 . 8  u "  i u  ( i r ' )  '
I n  t he  two  g l , assy  sys tens  t he  subs t i t u t i on  o f  N i  has  I i t t l e
e f f ec t  on  y - -  anc f  P (H )  -  and  t hus  on  t he  d i s t r i r bu t i on  o f  Fe  momen ts  -  ,
."e
whe reas  subs t i t u t i on  o f  l ! { n  r educes  l r u  
" t r a  
b roadens  P (H )  s t r ong l y .  The
la t t e r  i s  a l so  va l i d  f o r  t he  two  c r ys ta l l i ne  conpound  sys tees .  I n  t he  4
systens Ni  and l l ln  have re lat ively snal l  nagnet ic noments and these are
coupLed  f e r romagne t i ca l l y  w i t h  t he  Fe - rnomen ts .
I t  i s  f o u n d  t h a t  i n  s y s t e m  t )  I * ,  =  1 +  0 . 5  +  0 . 3 ) U B  i n  t h e  w h o l e  c o n c e n -
t r a t i on  range  t end ing  t o  dec rease  somewha t  w i t h  i nc reas ing  x  and  i n  sys -
t e n  i i )  U M r ,  =  ( *  0 . 6  +  0 . 3 ) u r .  I n  t h e  c r y s t a l l i n e  c o n p o u n d  s y s t e n s  i i i )
a n d  i v )  u - . *  =  { *  0 . 5  +  0 . 2 )  U S .
These resul ts are conpared $ ' i th resul- ts  f ron and assurnpt ions made in the
f i t e r a t u r e .
Howeve r  a  de ta i l ed  i n t e rp re ta t i on  o f  t h i s  new  t ype  o f  Í n f o rma t i on  i s  no t
poss ib l e  un t i l  a  s t udy  o f  t he  e f f ec t  oJ  subs t i t u t i on  o f  a l l  3d -ne ta l s  i n
t hese  sys tens  has  been  comp le ted .  Such  a  s tudy  i s  l n  p rog ress  f o r  t he
g l a s s y  s y s t e m s  o f  t y p e  i i ) .
I n  t he  c r ys ta l l i ne  compound  se r i es  i i i )  and  i v )  i t  i s  conc luded  f r on  t he
concen t ra t i on  dependence  o f  P (H )  t ha t :
i )  t he  changes  o f  t he  i r on  hype r f i ne  f i e l d  due  t o  t he  l Í n - subs t i t u t i on
a r ê  n o t  a d d i t i v e ,
i i )  i t  i s  n o t  p o s s i b l e  t o  d e c i d e  w h e t h e r  t h e  d i s t r i b u t i o n  o f  M n  ( a n d  F e )
atons on the Ti l l -sublat t ice is  random or not ,
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